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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 
CFR 1 .17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on 6/10/2005 has been entered. 

2. Claims 1-3, 5-23, remained pending and claim 13-23 has been added and claim 
4 has been deleted. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-3, 5-23, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lundahl et al (Hereinafter Lundahl U.S. Patent 6, 636, 862) in view of Giles U.S Patent 

5. 850, 339 in view of Morrison US Patent 5, 727128 . 

As per claims 1 , Lundahl discloses a score calculation method in a computer of 
calculating a score from an input data including a plurality of attributes comprising the 
steps of: 

preparing a plurality of prediction models (see column 8 lines 60-67 and column 9 
lines 1-67 and column 10 lines 1-2) arranged in a the computer for calculating with the 
prediction model in a first root layer ("i. e, "first data matrix") (see column 10 lines 3-10 
and column 42 lines 37-60 and column 43 lines 10-15) an output value ("i. e t optimal 
value") from at least one attribute included in the input data by a calculation unit of the 
computer and selecting the prediction model in a subsequent layer according to the 
output value ("i. e, optimal value") by a selection unit of the computer (see column 44 
lines 9-44) repetitiously ("i. e, repeatedly") executing the output value calculation step 
and the subsequent layer prediction model selection step while shifting the layer to a 
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leaf side until the prediction model of a final leaf layer of the (see column 44 lines 9-44 
and column 42 lines 37-60 and column 43 lines 10-15) is reached and calculating a 
score(see column 33 lines 39-48) from the input data using the prediction model of the 
final leaf layer by the calculation unit.(see column 41 lines 47-50 and column 44 lines 
9-44 and column 42 lines 37-60 and column 43 lines 10-15) Lundahl further discloses 
description for the terms calibration, updating, and querying, refer generally to 
modeling and or functional relationships with or within or between datasets (see 
column 8 lines 19-21). 

Lundahl fail to explicitly teach hierarchical tree structure. 
However Giles discloses many of the traditional cluster analysis methods, both 
partitioning and hierarchical, are encumbered by looking for many or all possible 
clusters within the data this is followed by a cluster consolidation process(see column 2 
lines 39-63) and After initialization and input processes, the inventive method finds the 
optimal "boundary" for each numeric independent input variable and calculates a 
"score" for each independent input variable, whether the variable is numeric or 
categoric. The method then finds the best "boundary(ies)" and highest "score" for the 
combination of the two highest scoring independent variables and is repeated for the 
three highest scoring independent variables. This can be repeated for any number of 
independent variables and the "score" which is critical to the analysis process is 
basically a decision criteria. While there are many ways to calculate a "score", the 
following describes an exemplary way which appears to work well for manufacturing 
data. First, a numeric variable value is defined as "included" if the value is between the 
"boundary" and the maximum or minimum value for that variable, depending on whether 
the "boundary" is on the high or low side of the average for that variable. For categoric 
variables, "included" is determined by which of two values (i.e., categories) the variable 
has. One type of outcome is referred to as "bad", and the other is referred to as "good". 
For combinations of variables, the values of all of the variables for a particular process 
operation must be within the defined region of parameter space for the record 
associated with that operation to be "included". An exemplary "scoring" method used 
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within the exemplary program is as follows. (see column 4 lines 48-67 and column 5 
lines1-5). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teachings of Lundahl to include arranged in a 
hierarchical tree structure in the computer for calculating with the prediction model in a 
first root layer of the hierarchical tree structure, an output value from at least one 
attribute included in the input data by a calculation unit of the computer taught by Giles 
in order to determining the combination of variables and values of those variables which 
are most likely to result in specific outcomes. 

Lundahl and Giles fail to explicitly teach comparing the output value with a 
threshold and comparison result. 

However Morrison discloses to implement a PLS or other regression analysis, the 
block 114 first develops a set of training and/or test records from the data values or the 
selected potential model input and output variables, wherein each training and/or test 
record has one value for each of the selected potential model input and output 
variables. The block 1 14 then runs, for example, a PLS routine to calculate a correlation 
or regression coefficient b which identifies the correlation between an output score 
matrix U and an input score matrix T developed from the values of the selected potential 
model input and output variables.(see column 12 lines 23-32 and column 5 lines 7-67). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Lundahl and Giles to include comparing 
the output value with a threshold and comparison result taught by Morrison in order to 
construct models of a process based on process data measured during previous runs of 
that process and more particularly to system and method of automatically determining 
an appropriate set of input variables for use in a process model. 

As per claim 2 Lundahl discloses, wherein the prediction model is one of : 
a scoring model to calculate a score from attributes of the input data and 
an attribute prediction model to predict from attributes of the input data, a value of 
another attribute, (see column 30 lines 25-65 and column 31 lines 25-65 and column 32 
lines 5-35 and column 34 lines 55-65 and column 35 lines 5-10). 
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As per claim 3, Lundahl discloses, wherein the prediction model in the final leaf 
layer is a scoring model, (see column 32 lines 5-35 and column 35 lines 5-10). 

As per claim 5, Lundahl discloses, wherein said selection of the prediction model 
in the subsequent layer is determined according to the output value and a category to 
which the output value belongs by the selection unit, (see column 42 lines 40-55). 

As per claim 6, Lundahl discloses further comprising the step of displaying a 
number of uses of an attribute used in the all layers on a display unit connected to a 
computer, (see column 20 lines 30-35 and column 10 lines 34-46). 

As per claim 7, Lundahl further comprising the step of displaying prediction 
models used in the layers and output values thereof on a display unit connected to a 
computer, (see column 20 lines 30-35 and column 10 lines 34-46). 

As per claim 8, 1 3-14, Lundahl discloses a score calculation system for calculating 
a score from an input data including a plurality of attributes, comprising: 
calculation means in a computer for processing input data using a plurality of 
prediction models (see column 8 lines 60-67 and column 9 lines 1-67 and column 10 
lines 1-2) arranged in a selecting means in the computer (see column 44 lines 9-44) 
for selecting the prediction model in a subsequent layerfi. e, "second data matrix" see 
column 42 lines 55-60) (see column 31 lines 25-65 and column 32 lines 5-35) and 
display means connected to the computer for displaying a score(see column 10 lines 
34-46) wherein the calculation means calculates an output value (i. e, optimal value") 
with the prediction model (see column 44 lines 9-44 and column 42 lines 37-60 and 
column 43 lines 10-15) in an N-th layer (N >= 1) ("i. e, multiplicity of the same 
function") from at least one attribute included in the input data said selecting means 
selects one of the prediction models in the (N + 1 )-th layer according to the output 
value of the prediction model of the N-TH calculation means and selecting means 
repetitiously executing the output value calculation and the (N+1) th layer prediction 
model selection while incrementing N until the prediction model of a final leaf layer of 
the hierarchical tree structure is reached and selects one of prediction models of the 
final leaf layer calculation means calculating a score from the input data using the 
selected prediction model of the final leaf layer and said display means displays the 



Application/Control Number: 09/764,073 Page 6 

Art Unit: 3628 

score output from said final leaf layer prediction model, (see column 13 lines 35-40 
and column 30 lines 25-65 and column 31 lines 25-65 and column 32 lines 5-35 and 
column 34 lines 55-65 and column 35 lines 5-10) Lundahl further discloses description 
for the terms calibration, updating, and querying, refer generally to modeling and or 
functional relationships with or within or between datasets (see column 8 lines 19-21). 

Lundahl fail to explicitly teach hierarchical tree structure. 
However Giles discloses many of the traditional cluster analysis methods, both 
partitioning and hierarchical, are encumbered by looking for many or all possible 
clusters within the data this is followed by a cluster consolidation process(see column 2 
lines 39-63) and After initialization and input processes, the inventive method finds the 
optimal "boundary" for each numeric independent input variable and calculates a 
"score" for each independent input variable, whether the variable is numeric or 
categoric. The method then finds the best "boundary(ies)" and highest "score" for the 
combination of the two highest scoring independent variables and is repeated for the 
three highest scoring independent variables. This can be repeated for any number of 
independent variables and the "score" which is critical to the analysis process is 
basically a decision criteria. While there are many ways to calculate a "score", the 
following describes an exemplary way which appears to work well for manufacturing 
data. First, a numeric variable value is defined as "included" if the value is between the 
"boundary" and the maximum or minimum value for that variable, depending on whether 
the "boundary" is on the high or low side of the average for that variable. For categoric 
variables, "included" is determined by which of two values (i.e., categories) the variable 
has. One type of outcome is referred to as "bad", and the other is referred to as "good". 
For combinations of variables, the values of all of the variables for a particular process 
operation must be within the defined region of parameter space for the record 
associated with that operation to be "included". An exemplary "scoring" method used 
within the exemplary program is as follows. (see column 4 lines 48-67 and column 5 
lines1-5). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teachings of Lundahl to include arranged in a 
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hierarchical tree structure in the computer for calculating with the prediction model in a 
first root layer of the hierarchical tree structure, an output value from at least one 
attribute included in the input data by a calculation unit of the computer taught by Giles 
in order to determining the combination of variables and values of those variables which 
are most likely to result in specific outcomes. 

As per claim 9, Lundahl discloses wherein said calculation means and said 
selecting means are implemented respectively by different computers, (see column 8 
line 60). 

As per claim 10, Lundahl discloses wherein said calculation means is installed on 
a computer models are executing respective prediction models.(see column 8 line 60). 

As per claim 1 1 , Lundahl discloses an apparatus comprising a storage medium 
("i. e, "computer server" see column 9 lines 45-44) with a program for calculating a 
score(see column 33 lines 39-48) from an input data including a plurality of attributes 
stored therein the program when executed causing a computer to, execute the steps of: 
preparing a plurality of prediction models (see column 8 lines 60-67 and column 9 
lines 1-67 and column 10 lines 1-2) arranged in a the computer for calculating with the 
prediction model in a first root layer ("i. e, "first data matrix") (see column 10 lines 3- 
10 and column 42 lines 37-60 and column 43 lines 10-15) an output value ("i. e, 
optimal value") from at least one attribute included in the input data by a calculation 
unit of the computer and selecting the prediction model in a subsequent layer 
according to the output value ("i. e, optimal value") by a selection unit of the 
computer(see column 44 lines 9-44) repetitiously ("i. e, repeatedly") executing the 
output value calculation step and the subsequent layer prediction model selection step 
while shifting the layer to a leaf side until the prediction model of a final leaf layer of 
the (see column 44 lines 9-44 and column 42 lines 37-60 and column 43 lines 10-15) 
is reached and calculating a score(see column 33 lines 39-48) from the input data 
using the prediction model of the final leaf layer by the calculation unit. (see column 41 
lines 47-50 and column 44 lines 9-44 and column 42 lines 37-60 and column 43 lines 
10-15) Lundahl further discloses description for the terms calibration, updating, and 
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querying, refer generally to modeling and or functional relationships with or within or 
between datasets (see column 8 lines 19-21). 

Lundahl fail to explicitly teach hierarchical tree structure. 
However Giles discloses many of the traditional cluster analysis methods, both 
partitioning and hierarchical, are encumbered by looking for many or all possible 
clusters within the data this is followed by a cluster consolidation process(see column 2 
lines 39-63) and After initialization and input processes, the inventive method finds the 
optimal "boundary" for each numeric independent input variable and calculates a 
"score" for each independent input variable, whether the variable is numeric or 
categoric. The method then finds the best "boundary(ies)" and highest "score" for the 
combination of the two highest scoring independent variables and is repeated for the 
three highest scoring independent variables. This can be repeated for any number of 
independent variables and the "score" which is critical to the analysis process is 
basically a decision criteria. While there are many ways to calculate a "score", the 
following describes an exemplary way which appears to work well for manufacturing 
data. First, a numeric variable value is defined as "included" if the value is between the 
"boundary" and the maximum or minimum value for that variable, depending on whether 
the "boundary" is on the high or low side of the average for that variable. For categoric 
variables, "included" is determined by which of two values (i.e., categories) the variable 
has. One type of outcome is referred to as "bad", and the other is referred to as "good". 
For combinations of variables, the values of all of the variables for a particular process 
operation must be within the defined region of parameter space for the record 
associated with that operation to be "included". An exemplary "scoring" method used 
within the exemplary program is as follows, (see column 4 lines 48-67 and column 5 
lines1-5). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teachings of Lundahl to include arranged in a 
hierarchical tree structure in the computer for calculating with the prediction model in a 
first root layer of the hierarchical tree structure, an output value from at least one 
attribute included in the input data by a calculation unit of the computer taught by Giles 
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in order to determining the combination of variables and values of those variables which 
are most likely to result in specific outcomes. 

Lundahl and Giles fail to explicitly teach comparing the output value with a 
threshold and comparison result. 

However Morrison discloses to implement a PLS or other regression analysis, the 
block 114 first develops a set of training and/or test records from the data values or the 
selected potential model input and output variables, wherein each training and/or test 
record has one value for each of the selected potential model input and output 
variables. The block 1 14 then runs, for example, a PLS routine to calculate a correlation 
or regression coefficient b which identifies the correlation between an output score 
matrix U and an input score matrix T developed from the values of the selected potential 
model input and output variables.(see column 12 lines 23-32 and column 5 lines 7-67). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Lundahl and Giles to include comparing 
the output value with a threshold and comparison result taught by Morrison in order to 
construct models of a process based on process data measured during previous runs of 
that process and more particularly to system and method of automatically determining 
an appropriate set of input variables for use in a process model. 

As per claim 12, Lundahl discloses further including receiving means for receiving 
the input data from the other computer via a network and sending mean for sending the 
output value to the other computer via the network.(see column 46 15-21). 

As per claim 15, Lundahl discloses a score calculation method comprising: 
preparing a plurality of prediction models arranged in a hierarchical tree 
structure on a memory unit', 

inputting data including at least one parameter with known value and at least 

one parameter with unknown value by an input unit; 

predicting an unknown parameter value of the input data using the prediction 

model in a first root layer of the hierarchical tree structure', 

comparing the predicted parameter value with a threshold to select one of the 

prediction models in a subsequent layer of the hierarchical tree structure according 
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to a result of the comparison; 

repetitiously executing the unknown parameter value prediction and the 

subsequent layer prediction model selection until the prediction model of a final leaf 

layer of the hierarchical tree structure is reached 1 , 

selecting one of prediction models of the final leaf layer; 

calculating a score from the input data using the selected prediction model of 

the final leaf layer by a calculation unit; and 

displaying the score by an output unit, .(see column 41 lines 47-50 and column 44 lines 
9-44 and column 42 lines 37-60 and column 43 lines 10-15) 

As per claim 16, Lundahl discloses wherein the unknown parameter value 
predicting step further includes: 

obtaining an importance degree of each parameter of the input data; 

multiplying the known parameter value of the input data by the obtained 

importance degree of the parameter and accumulating the multiplications 1 , and 

comparing the accumulation result with a threshold to predict the unknown 

parameter value according to the comparison result, and 

wherein the score calculating step further includes: 

multiplying the known parameter value and the predicted parameter value of 

the input data by respective importance degrees of the parameters and accumulating 

the multiplications to obtain the score.(see column 41 lines 47-50 and column 44 lines 

9-44 and column 42 lines 37-60 and column 43 lines 10-15). 

As per claim 17, Lundahl discloses wherein the parameters of the data are 
attributes of a customer.(see column 41 lines 47-50 and column 44 lines 9-44 and 
column 42 lines 37-60 and column 43 lines 10-15). 

As per claim 18, Lundahl discloses a score calculation system comprising: 
a memory unit for storing a plurality of prediction models arranged in a 
hierarchical tree structure 1 , 

an input unit for inputting data including at least one parameter with known 

value and at least one parameter with unknown value; 

a calculation unit for predicting an unknown parameter value of the input data 
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using the prediction model in a first root layer of the hierarchical tree structure, 
comparing the predicted parameter value with a threshold to select one of the 
prediction models in a subsequent layer of the hierarchical tree structure according 
to a result of the comparison, repetitiously executing the unknown parameter value 
prediction and the subsequent layer prediction model selection until the prediction 
model of a final leaf layer of the hierarchical tree structure is reached, selecting one 
of prediction models of the final leaf layer, and calculating a score from the input data 
using the selected prediction model of the final leaf layer 1 , and 

an output unit for displaying the score, .(see column 41 lines 47-50 and column 44 lines 

9- 44 and column 42 lines 37-60 and column 43 lines 10-15) 

As per claim 19, Lundahl discloses wherein the calculation unit obtains an 
importance degree of each parameter of the input data, multiplies the known parameter 
value of the input data by the obtained importance degree of the parameter, 
accumulates the multiplications, and compares the accumulation result with a threshold 
to predict the unknown parameter value according to the comparison result, and 
the calculation unit multiplies the known parameter value and the predicted 
parameter value of the input data by respective importance degrees of the • 
parameters and accumulates the multiplications to obtain the score, .(see column 41 
lines 47-50 and column 44 lines 9-44 and column 42 lines 37-60 and column 43 lines 

10- 15) 

As per claim 20, Lundahl discloses wherein the parameters of the data are 
attributes of a customer, .(see column 41 lines 47-50 and column 44 lines 9-44 and 
column 42 lines 37-60 and column 43 lines 10-15). 

As per claim 21 , Lundahl discloses a score calculation program including codes 
executable by a computer, to execute: 

preparing a plurality of prediction models arranged in a hierarchical tree 
structure on a memory unit; 

inputting data including at least one parameter with known value and at least 

one parameter with unknown value by an input unit; 

predicting an unknown parameter value of the input data using the prediction 
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model in a first root layer of the hierarchical tree structure; 
comparing the predicted parameter value with a threshold to select one of the 
prediction models in a subsequent layer of the hierarchical tree structure according 
to a result of the comparison 1 , 

repetitiously executing the unknown parameter value prediction and the subsequent 

layer prediction model selection until the prediction model of a final leaf layer of the 

hierarchical tree structure is reached 1 , 

selecting one of prediction models of the final leaf layer; 

calculating a score from the input data using the selected prediction model of 

the final leaf layer by a calculation unit; and 

displaying the score by an output unit, .(see column 41 lines 47-50 and column 44 lines 
9-44 and column 42 lines 37-60 and column 43 lines 10-15) 

As per claim 22, Lundahl discloses wherein the unknown parameter value 
predicting step further includes: 

obtaining an importance degree of each parameter of the input data; 

multiplying the known parameter value of the input data by the obtained 

importance degree of the parameter and accumulating the multiplications 1 , and 

comparing the accumulation result with a threshold to predict the unknown 

parameter value according to the comparison result, and 

wherein the score calculating step further includes: 

multiplying the known parameter value and the predicted parameter value of 

the input data by respective importance degrees of the parameters and accumulating 

the multiplications to obtain the score, .(see column 41 lines 47-50 and column 44 lines 

9-44 and column 42 lines 37-60 and column 43 lines 10-15) 

As per claim 23, Lundahl discloses wherein the parameters of the data are 
attributes of a customer, (see column 41 lines 47-50 and column 44 lines 9-44 and 
column 42 lines 37-60 and column 43 lines 10-15). 

Response to Arguments 
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5. 



Applicant's arguments files on 6/10/2005 have been fully considered but they 



are moot in view of new grounds of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Clement B Graham whose telephone number is 703- 
305-1 874. The examiner can normally be reached on 7am to 5pm. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hyung S. Sough can be reached on 703-308-0505. The fax phone numbers 
for the organization where this application or proceeding is assigned are 571-273-8300 
for regular communications and 703-305-0040 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 



CG 




September 28, 2005 




